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ABSTRACT 
Modification of diesel engine is the current trend in automobile industries. The limitations of 
fossil fuel as well as global warming, time has come to use alternative fuels in diesel engines to 
meet the energy demand globally. For using bio diesel the terminologies of the diesel engine has 
been changed. Some of the terminologies are fuel injection pump, injection nozzle. These 
terminologies were modified for better Specific fuel consumption and Brake thermal efficiency. 
The higher the fuel injection pressure, the better the atomization of the fuel. A better atomization 
of the fuel leads to a better combustion characteristics. This implies better performance, higher 
power and lower emission. The objective of our project is to fabricate and run the modified bio 
diesel engine and calculating the brake thermal efficiency and specific fuel consumption of the 
modified bio diesel engine. 
Keywords: Injection pressure, Specific fuel consumption and Brake thermal efficiency. 
1.INTRODUCTION 
 
1.1 Practicality of biodiesel engine 
 
In recent days, the use of alternative fuels has increased instantaneously in the mankind 
especially in the industrial and transport sectors due to high muscularity demand. The limitations 
of fossil fuel as well as global warming, time has come to find alternative fuel to meet the energy 
demand globally. According to review published by environmental protection agency of USA, 
from diesel engine to B20 engine, CO, HC decreased by 13% and 20% respectively, while NOx 
emissions increased by 4%. 
 
1.2 Study of characteristics  
 
Torque and power are directly proportional when the engine speed is fixed. Mechanical 
efficiency is inversely proportional to biodiesel blends percentages. On the contrary, low volatility 
and high density affects the fuel atomization due to lower mechanical efficiency. The percentage 
of biodiesel ratios is exactly proportional to the specific fuel consumption. Biodiesel has the lower 
calorific value which leads to increase the fuel consumption. 
 
1.3 Specific fuel consumption  
  
It is the ratio of fuel consumption per unit time (in Kg/hr) to power produced by engine (in 
kWh). 
Specific fuel consumption = fuel consume per unit time/ power produced 
 
If an engine has high SFC it means it consume more fuel to produce unit power, hence it is 
less efficient. If an engine has less SFC it means it is high efficient. 
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1.4 Brake power 
 
 It is the measure of an engines horsepower without the loss in power caused by the gear 
box, generator, differential, water pump and other auxiliaries. The actual horsepower delivered to 
the driving wheels is less. 
 
1.5 Total fuel consumption 
 
Total fuel consumption is the quality of fuel consumed by the engine per unit time while a 
certain power is developed by the engine. TFC is calculated with respect to the brake power of the 
engine. TFC = (volume consumed/ time taken) * (density of the fuel/1000) * 3600 
 
1.6 Principle of operation 
 
1.6.1 Suction stroke 
 During suction stroke inlet valve opens and the piston moves downward. Only air or a 
mixture of air and fuel are drawn in- side the cylinder. The exhaust valve remains in closed 
position during this stroke. The pressure in the engine cylinder is less than atmospheric pressure 
during this stroke. 
 
1.6.2. Compression stroke 
 During this stroke the piston moves upward. Both valves are in closed position. The 
charge taken in the cylinder is compressed by the upward movement of piston. If only air is 
compressed, as in case of diesel engine, diesel is injected at the end of the compression stroke and 
ignition of fuel takes place due to high pressure and temperature of the compressed air. If a 
mixture of air and fuel is compressed in the cylinder, as in case of petrol engine, the mixture is 
ignited by a spark plug. 
 
1.6.3. Power stroke 
 After ignition of fuel, tremendous amount of heat is generated, causing very high pressure 
in the cylinder which pushes the piston downward. The downward movement of the piston at this 
instant is called power stroke. The connecting rod transmits the power from piston to the crank 
shaft and crank shaft rotates. Mechanical work can be taped at the rotating crank shaft. Both 
valves remain closed during power stroke. 
 
1.6.4. Exhaust stroke 
 During this stroke the piston moves upwards. Exhaust valve opens and exhaust gases go 
out through the exhaust valves opening. All the burnt gases go out of the engine and the cylinder 
becomes ready to receive the fresh charge. During this stroke inlet valve remains closed. Thus it is 
found that out of four strokes, there is only one power stroke and three idle strokes in four stroke 
cycle engines. The power stroke supplies necessary momentum for useful work. 
 
 
2. SPECIFICATIONS 
 
2.1 Engine specifications 
 Make: Bajaj ape  
 No. of cylinders: One, No. of stroke: Four stroke 
 Fuel control: Overhead cam 
 Rated Power: 5hp    
 Rated speed: 1500rpm 
 Stroke length: 68mm 
 Bore diameter: 86mm 
 Displacement: 395cc 
 Compression ratio: 18:1 
 Cooling system: Air cooling  system   
     Lubrication oil: SAE 20/40 
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2.2 Specification of diesel fuel 
 
 Kinematic viscosity at 40oc (mm2/s): 2.62 
 Cetane number: 49 
 Calorific value (MJ/kg): 46 
 Density at 15oc: 842 
 Flash point (o c): 53 
 Fire point (o c): 65 
 
2.3 Modifications 
 
 In fuel injection pump and nozzle the pressure has been increased so that the fuel is 
injected more finely than before. 
 
3.WORKING 
 
3.1 Working of fuel pump 
 
 The most common version is the “constant stroke” pump. It has simply a piston that 
reciprocates inside a cylinder, with extremely tight tolerances. The piston is geared to the 
crankshaft to operate once per firing stroke. 1:1 in a two stroke, 2:1 in a four stroke. When the 
piston descends, the cylinder fills with fuel, which is held in a gallery surrounding the cylinders, 
and is fed from the fuel tank. The cam plate rotates inside the cylinder. Depending on the amount 
of rotation, the slot in the cylinder is covered or exposed by the angled slot in the outer cylinder. 
The cam plate itself has a timing plate, and the rotating cylinder has a gear that meshes with this 
timing plate. When the slot is covered, the majority of the fuel in the cylinder is forced out into a 
pipe at the top of the cylinder, and into the injector. When the slot is exposed, the majority of fuel 
is basically flows straight back out of the cylinder and into the gallery or reservoir surrounding the 
cylinder, and only the little bit of fuel in the cylinder at the very end of the stroke is finally forced 
into the injector line.  
 
Fig 1 CREO model of nozzle 
                               
Fig 2 CREO model of nozzle body                                      Fig 3 CREO model of nozzle 
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3.2 Calculations 
 
Formula 
 
TFC = (10 × p × 3600) / ( t × 1000) kg/hr 
Where,  
 t = time taken for 10 cc of fuel consumption (s)  
 p = density of fuel (kg/m3) 
SFC = Total fuel consumption / brake power kg/kW hr 
ᶯb   = [(BP × 3600) / (TFC × CV)] ×100% 
 
Calculations  
 
TFC = (10 × 0.842 × 3600) / (68.4 × 1000) 
TFC = 0.443 kg/hr 
BP = 0.282 kW 
SFC = 0.433 / 0.282 
SFC = 1.537 kg/kW hr 
ᶯb = [(0.282 × 3600) / (0.443 × 46000 × 103)] × 100% 
 ᶯb = 5.09% 
 
3.3 Fabrication model 
 
  
 
     Fig 4 Fabricated model of modified       Fig 5 A view of fly wheel     Fig 6 A view of exhaust valve 
              diesel engine  
                                   
                                              
5. CONCLUSION 
The experiment is done with the modified diesel engine. Here we calculated the Total fuel 
consumption (TFC), specific fuel consumption (SFC), and brake thermal efficiency. The fuel 
pump and nozzle injector pressure has been modified in our fabrication. This modification 
improves the better atomization of fuel. A better atomization of fuel will improve combustion 
characteristics. The main objective of our project is to test the Biodiesel (an alternative fuel) in 
this modified engine, which retard the harmful emissions such as hydrocarbon (HC), carbon 
monoxide (CO) and sulphur-dioxide (SO2). Also the TFC and SFC will comparatively low for 
this modified diesel engine.   
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